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Claims 

1 . An elevator apparatus, characterized by the fact that it is equipped with a winder that is 
provided with a drive pulley and drives a car and a balance weight, and a hanger that consists of 
tape-shaped bodies made of a metallic material, which hanger is wound and hooked onto the 
above-mentioned drive pulley, wherein the above-mentioned car is connected to its one end and 
the above-mentioned balance weight is connected to its other end. 

2. The elevator apparatus of Claim 1, characterized by the fact that several tape-shaped 
bodies are superposed on each other and pulled together by a magnetic force to form an 
integrated hanger. 

3. The elevator apparatus of Claim 1 or 2, characterized by the fact that the hanger is 
made of an amorphous metal. 

4. The elevator apparatus of any of Claims 1-3, characterized by the fact that a rim onto 
which the hanger is wound and hooked is the drive pulley constituted in a centrally convex shape 
or centrally concave shape. 

5. An elevator apparatus, characterized by the fact that it is equipped with a winder that is 
provided with a drive pulley and drives a car and a balance weight, a hanger that consists of 
tape-shaped bodies made of a metallic material and that is wound and hooked onto the 
above-mentioned drive pulley, wherein the above-mentioned car is connected to its one end and 
the above-mentioned balance weight is connected to its other end, and a press roller that is 
installed adjacent to the above-mentioned winder, is arranged parallel to the shaft of the 
above-mentioned drive pulley, pivotally connected to the shaft, pressed by the above-mentioned 
drive pulley, and sandwiches the above-mentioned hanger by using the drive pulley. 

Detailed explanation of the invention 

The present invention pertains to an elevator apparatus in which a car and a balance 
weight are operated via a flexible body. In particular, the present invention pertains to a hanger 
of a car and of a balance weight and its driving means. 

First, a conventional elevator apparatus shown in Japanese Kokai Patent Application No. 
Sho 52[1977]-159556, for instance, will be explained using Figure 1. 

In the figure, (1) is a winder of the elevator, (la) is its drive sheave, (lb) represents 
several rope races installed on rim (lc) of the drive sheave (la), and (2) represents winding ropes 
that are wound and hooked onto the rope races (lb), wherein a car (3) is connected to their one 
end and a balance weight (4) is connected to their other end. 

In other words, the winder (1) is acted on by force, and the car (3) and the balance weight 
(4) are operated in directions opposite each other by the friction of the winding ropes (2) and the 
drive sheave (la). Generally, the winding ropes (2) have a rope diameter of 12 mm or greater for 
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safety. In addition, in order to extend the life of the winding ropes (2), the diameter of the drive 
sheave (la) is at least 40 times the diameter of the winding ropes (2), so that a drive sheave (la) 
with a diameter of at least 480 cm is installed. For this reason, the necessary driving torque of the 
winder (1) is increased, so that the winder (1) and an electric motor (not shown in the figure) of 
the winder (1) are large and expensive. 

The present invention solves the above-mentioned drawbacks, and its objective is to 
provide an elevator apparatus with high driving efficiency in which a car and a balance weight 
are hung and supported by a tape-shaped hanger and the diameter of the drive pulley is reduced. 

Next, an application example of the present invention will be explained by Figures 2 and 3. 

In the figures, the same symbols as those of Figure 1 represent corresponding parts, (la) 
is a drive pulley having a rim (lc) constituted in a central convex shape, (2) is a hanger in which 
several sheets of tape-shaped bodies made of an amorphous metal are superposed, pulled 
together by a magnetic force, and integrated. The hanger is wound and hooked onto the drive 
pulley (la), its one end is connected to a car (3), and its other end is connected to a balance 
weight (4). 

In other words, the car (3) and the balance weight (4) are hung and supported by the 
tape-shaped hanger (2). For example, if the thickness of the hanger (2) is 0.1 mm and the 
diameter of the drive pulley (la) is 100 mm, the bending stress is 20 kg/mm 2 according to 
bending stress = Young's modulus x [thickness of hanger (2)]/[diameter of drive pulley (la)]. 

As a material of the hanger (2) that withstands this bending stress, a spring steel such as 
JIS G4801 and a tool steel such as JIS G4401 can be used. In addition, a thin amorphous metal 
with a high tensile strength is optimally used for the hanger (2). As the diameter of the drive 
pulley (la) decreases, the torque needed for the winder (1) decreases, so that the capacity of an 
electric motor and that of a speed reduction mechanism of the winder (1) can be decreased, 
thereby allowing a reduction in the manufacturing cost. In addition, since the drive pulley (la) 
rotates at high speed, the efficiency of the speed reduction mechanism is improved, and an 
energy-saving effect can be obtained. 

Moreover, a hanger (2) with necessary tensile strength can be easily obtained by 
superposing several sheets of thin tape-shaped bodies, making the tension of the tape-shaped 
bodies uniform by pulling together several sheets of tape-shaped bodies via a magnetic force and 
binding and integrating them, thus enabling stable movement of the hanger (2). Furthermore, 
since the rim (lc) of the drive pulley (la) is formed with a central convex shape, even if the 
hanger (2) is located at one side of the width of the rim (lc), an action of correcting it to a central 
position can be undertaken. 

Figure 4 shows another application example of the present invention. In the figure, the 
same symbols as those of Figure 3 represent corresponding parts, (lc) is a rim of a drive pulley 
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(la) and is formed in a central concave shape. In other words, in this application example, a car 
(3) and a balance weight (4) are also operated via a hanger (2) that is wound and hooked onto the 
drive pulley (la), and the hanger (2) is held at the center of the width of the rim (lc) by the rim 
(lc) with a central concave shape. Therefore, it is evident that an operation similar to the 
application example of Figures 2 and 3 can also be undertaken in this application example, 
although a detailed explanation has been omitted. 

Figure 5 also shows another application example of the present invention. In the figure, 
the same symbols as those of Figures 2 and 3 represent the corresponding parts. (5) is an arm, 
one end of which is pivotally supported on a bed of a winder (1). (6) is a shaft that is pivotally 
connected to a rotational end of the arm (5), and its axial line is parallel to the axis of a drive 
pulley (la). (7) is a press roller that is pivotally supported on the shaft (6) and is opposite the rim 
(lc) of the drive pulley (la), and (8) is a force component consisting of a tensile coil spring in 
which one end is held at the bed of the winder (1) and the other end is held at the arm (5). 

In other words, in this application example, since the car (3) and the balance weight (4) 
are also operated via a hanger (2) wound and hooked onto the drive pulley (la), it is evident that 
an operation similar to that in the application example of Figures 2 and 3 can be obtained, 
although a detailed explanation has been omitted. In addition, in this application example, the 
press roller (7) is pressed against the drive pulley (la) by the force component (8) and the arm 
(5), the hanger (2) is sandwiched by the press roller (7) and the drive pulley (la), and the 
frictional force between the hanger (2) and the drive pulley (la) is increased. Therefore, the 
traction performance of the hanger (2) can be improved, and slipping of the hanger (2) is 
reduced, so that an elevator apparatus with long life and a high level of safety can be obtained. 

As explained above, in the present invention, a hanger consisting of tape-shaped bodies 
made of a metallic material is wound and hooked onto the drive pulley of a winder, one end of 
the hanger is connected to a car, and a balance weight is connected to the other end. A drive 
pulley with a small diameter can then be realized by using a thin hanger, so that the capacity of 
the winder itself and of the electric motor of the winder can be decreased, thereby allowing a 
reduction in the manufacturing cost. In addition, the drive pulley rotates at high speed, and the 
efficiency of the speed reduction mechanism of the winder can be improved, so that an energy- 
saving action can be achieved. Moreover, since the hanger is constituted by superposing several 
sheets of tape-shaped bodies, the hanger is made of an amorphous metal, and several sheets of 
tape-shaped bodies are pulled together by a magnetic force, the car and the balance weight can 
be operated stably with high reliability. Furthermore, if the hanger is pressed against the drive 
pulley by a press roller, the traction performance is increased, and the life of the hanger is 
extended, so that an elevator with a high level of safety is realized. 
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Brief description of the figures 

Figure 1 is a conceptual oblique view showing a conventional elevator apparatus, 
Figure 2 is a diagram corresponding to Figure 1 showing an application example of the elevator 
apparatus of the present invention, Figure 3 is an enlarged horizontal sectional view showing the 
rim part of the drive pulley of Figure 2, and Figure 4 is a diagram corresponding to Figure 3 
showing another application example of the elevator apparatus of the present invention. Figure 5 
is a diagram corresponding to Figure 2 showing another application example of the present 
invention. 

1 Winder 

la Drive pulley 
lb Rim 

2 Hanger 

3 Car 

4 Balance weight 
7 Press roller 

In addition, the same parts or corresponding parts in the figures are shown by the same 
symbols. 




Figure 1 




Figure 4 




Figure 5 
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